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[57] ABSTRACT 

A broadcast state self-diagnostic apparatus and method 
detects a honzontal sync signal from a video signal received 
through an antenna, counts the number associated with the 
detected hodzontal sync signal, conq>ares this value with the 
number associated with a reference horizontal sync signal, 
detects the level of the video signal by using an AGC signal, 
and compares the detected level of the video signal with a 
reference level. A user can easily see that a noise is generated 
by the broadcast state ratiiwa: than the television, itself, by 
displaying an OSD character showing the abnormal state of 
the broadcast signal according to the compared result 

6 Claims, 2 Drawing Sheets 
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APPARATUS AND METHOD FOR 
DIAGNOSING RECEIVED BROADCAST 
SIGNALS USING SYNC SIGNALS AND 
SIGNAL LEVEL 

BACKGROUND OF THE INVENTION 

1. Field of die Invention 
The present invention relates to a self-diagnosing ^pa- 

ratus fcr determining the broadcast state of a received signal 
and a method for such diagnosis. More particularly, the 
present invention relates to an apparatus and method for 
discriminating a broadcast state by using a horizontal syn- 
dironization signal and an automatic gain control signal of 
a received broadcast signal, in order to display the discrimi- 
nated result on a screen. 

2. Discussion of Related Art 

Generally, when a broadcast signal is input to a television 
as a very weak signal CQnq)aied with a normal state, either 
an antenna is out of order or the connecting part of the 
antenna is connected poorly, such that the television displays 
a noisy generated image instead of a normal image. 

In such a case, a user does not know the causes of the 
noise on the image. TherefOTe, the user may be led to believe 
that Uiere is some abnormality in the television itsdf, which 
results in the use of unnecessary service and resulting 
unnecessary expenses. 

On the other hand, an qiparatus for use in an image 
transmission apparatus, in which a received video signal and 
an original video signal are conq>ared with a reference video 
signal generated by a pattern generator, respectively, and the 
compared result is diagnosed, is disclosed in U.S. Pat No. 
5,274,446. Because the image transmission ^paratus uses 
an extra pattern generator, a resulting additional cost is 
associated therewith. This is avoided by the present inven- 
tion. 

SUMMARY OF THE INVENTION 

Accordingly, it is an object of the present invention to 
provide a broadcast state self-diagnostic appamtus, using a 
horizontal sync signal and an automatic gain control signal 
of a broadcast signal without having an extra diagnosing 
circuit in the broadcast receiving s^paratus. 

It is another object of the present invention to provide a 
broadcast state self-diagnostic method for on-screen display, 

I. such that if the input broadcast signal is weak, a user is 
' informed that generated noise is caused from the broadcast 
state by oonq>aring the counted number of pulses of a 
horizontal sync signal of an input broadcast signal with the 
number of pulses of a reference horizontal sync signal, or by 
checking an automatic gain control signal. 

To achieve the above object, a broadcast state self- 
diagnostic apparatus according to the present invention 
includes the following: (1 ) A tuning means ou^uts an 
intermediate frequency (IF) signal by tuning a broadcast 
signal of an externally input radio frequency as a signal of 
a desired broadcast channel (2 ) A first detecting means 
detects only video signals from the IF signal supplied from 
the tuning means. (3 ) A second detecting means detects a 
horizontal sync signal from the detected video signal; (4 ) A 
control means compares a level of the detected video signal 
and the detected horizontal sync signal with reference values 
respectively and ou^uts a control signal based upon the 
conaparison result: (5 ) A diaracter information generating 
means generates character information according to a con- 
trol signal indicating that &e broadcast signal is abnormal 
and displays the generated character information. 
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A broadcast state self-diagnostic method of the present 
invention for diagnosing a state of a broadcast signal by 
tuning an externally supplied broadcast signal, and receiving 
a video signal of a desired channel, includes the following. 

5 (1 ) A first detection step involves detecting the horizontal 
sync signal from the video signal. (2 ) A first comparison 
step involves comparing the number of pulses of the 
detected horizontal sync signal with the number of the 
reference horizontal sync signaL (3 ) A second detection step 

10 involves detecting the level of the video signaL (4 ) A second 
conq>arison step involves comparing the detected video 
level with a refaenoe level. (5 ) A control signal generation 
step involves generating a control signal If the compared 
result indicates a di£Eerence in either of the comparison 

15 steps. (6 ) A step of generating character information 
involves showing the abnormal state of the broadcast signal 
according to the control signal and displaying the generated 
character information. 

20 BRIEF DESCRIPnON OF THE DRAWINGS 

The above objects and advantages of the present invention 
will become more apparent by describing in detail a pre- 
ferred embodiment thereof with reference to the attached 
drawings in whidi: 
^ FIG. 1 is a block diagram of a broadcast state self- 
diagnostic apparatus according to one embodiment of the 
present invention; and 

FIG. 2 is a detailed block diagram of the microcomputea: 
shown in FIG. 1. 

30 

DETAILED DESCRIFnON OF THE 
PREFERRED EMBODIMENT 

HG. 1 is a schematic block diagram of a broadcast state 
self-diagnostic apparatus of the present invention. In FIG. 1, 
the apparatus indudes the following. A tuner 2 outputs an 
intermediate frequency signal (hereinafter referred to as an 
*IF * signal) by tuning a radio frequency (hereinafter referred 
to as an "RF* signal) broadcast signal received through 
antenna 1 as a desired broadcast channel signal. 

40 

An IF signal processing portion 3 detects a video signal 
from the IF signal supplied from tuner 2. A chroma signal 
processing portion 4 separates the video signal supplied 
from IF signal processing portion 3 into color difference 
signals. 

An automatic gain control portion 5 generates an auto- 
nxatic gain control signal (hereinafter referred to as an 'AGO 
' ) according to the level of the video signal supplied from IF 
signal processing portion 3. The AGC signal is supplied to 

50 tuner 2 and IF signal processing portion 3 as a gain control 
signal in order to maintain the level of the output signal of 
the IF signal processing pcrtion 3 at a predetermined level. 
The AGC signal is supplied to a microcomputer 7 in order 
to diagnose the state of the received signal. 

55 A horizontal sync signal detection portion 6 detects a 
horizontal sync signal from the video signal supplied from 
the IF signal processing portion 3. 

A microcomputer 7 outputs a control signal indicating 
whether or not the broadcast state is abnormal, by using the 

60 horizonal sync signal and the AGC signaL 

A character information generating portion 8 generates an 
on-screen-display (hereinafter referred to as the *OSD ') 
character based upon a received control signal supplied from 
microoonq)uter 7, and combines the OSD character with 

65 color difference signals suppUed from chroma signal prof 
cessing portion 4, so that a composite image signal is 
displayed on display portion 9. 
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FEG. 2 is an interBally detailed block diagram of the 
micro- computer 7 shown in FIG. 1. The microcomputer 7 
includes an analog/digital (hereinafter abbreviated as an 
A/D) converter 10 for converting the analog type AGC 
signaJ supplied from AGC portion 5 into a digital type AGC 
signal. 

A direct current (hereinafter abbreviated as DC) voltage 
detector 11 detects a DC voltage of the digitized AC3C signaL 
A counter 13 counts the number of the horizontal sync signal 
supplied from horizontal sync signal detection portion 6. 

A discriminatcH: 12 compares the magnitude of the DC 
voltage supplied from the DC voltage detector 11 with a 
reference DC voltage and compares the number of the 
horizontal sync s^nal supplied firom the counter 13 with the 
number of the reference horizontal sync signal. The dis- 
criminator 12 outputs an OSD control signal (indicating that 
the broadcast signal is abnormal) to the character informa- 
tion generating portion 8 when ( 1 ) the magnitude of the DC 
voltage supplied from DC voltage detector 11 is smaller than 
the reference DC voltage, or (2 ) the number of the hori- 
zontal sync signals supplied from counter 13 does not 
coincide with the reference nuniber for the horizontal sync 
signal. 

An operation of the broadcast state self-diagnostic appa^ 
ratus having such a composition will be explained in detail 
with reference to FIG. 1 and FIG. 2. 

In FIG. 1, the tuner 2 an^liiies the RF broadcast signal 
received from antenna 1, tunes the amplified signal as the 
signal of the desired broadcast channel, and outputs the 
tuned signal as the IF signaL 

The IF signal processing portion 3 amplifies the IF signal 
supplied fix)m tuner 2, detects only the video signal from the 
amplified IF signal, and supplies the detected signal to 
chroma signal processing portion 4, AGC portion 5 and the 
horizontal sync signal detecting portion 6. 

The chroma signal processing portion 4 sq)arates the 
video signal supplied from the IF signal processing portion 
3 into the color di£ference signals. 

In AGC portion 5, the AGC signal is generated according 
to the level of the video signal supplied from the IF signal 
processing portion 3. The AGC signal is output to tuner 2 
and IF signal processing p<xtion 3 in order to adjust the gain 
of the input broadcast signal. Also, the AGC signal is ou^ut 
to miaocon^uter 7. Here, the AGC portion 5 can be 
incorporated in IF signal processing portion 3. 

On the other hand, horizontal sync signal detecting por- 
tion 6 detects only the horizontal sync from the video signal 
supplied from the IF signal processing portion 3, and sup- 
plies the detected signal to microcomputer 7. 

The number of horizontal sync signals input in miao- 
computer 7 is counted by counter 13 shown in FIG. 2. For 
example, in the case of the NTSC broadcast system, since 
the numbo- of the horizontal sync signals is 525 for one 
frame, the number of reference horizontal sync signals is 
525 . Thus, the number of horizontal sync signals counted in 
counter 13 is 525 in the case of a normal state. Accordingly, 
the result counted in counter 13 is input to discriminator 12. 

On the other hand, the analog AGC signal supplied from 
AGC portion 5 is input to A/D converter 10 in microcom- 
puter 7 shown in FIG. 2, and converted to a digital signal. 
The digitized AGC signal is detected as a DC voltage by DC 
voltage detector 11. Here, since the AGC signal is tiie signal 
generated according to the magnitude of the broadcast signal 
received through the antenna 1, the broadcast signal of a 
normal state has the DC voltage level of magnitude. The DC 
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voltage level detected in DC voltage detector 11 is input to 
discriminator 12. 

Discriminator 12 compares the magnitude of the DC 
voltage supplied from DC voltage detector 11 with the 

5 reference DC voltage whidi is the level of the predetermined 
set broadcast signal of the normal state, and compares the 
number of horizontal sync signals supplied from counter 13 
with the reference horizontal sync signal. 

On the other hand, in case that the broadcast signal 

10 received through antenna 1 is normal, Le., the signal of a 
strong electric field, the horizontal sync signal is transmitted 
without loss. However, in the case of a weak signal associ- 
ated with a weak electric field, one or more sync pulses of 
the horizontal sync signal are lost. 

Accordingly, discriminator 12 judges that the broadcast 
state is normal if the number of the horizontal sync signal 
supplied frx)m counter 13 and the nnmber of the reference 
horizontal sync signal are equal, and judges that the broad- 
cast state is abncnnal if the number of the horizontal sync 

^ signal supplied from counter 12 and the number of the 
reference horizontal sync signal are different. 

Also, discriminator 12 judges that the broadcast state is 
abnormal if (he DC voltage level supplied from DC volt^e 
detector 11 is less than the reference DC voltage level. Here, 

^ the fact that the DC voltage level supplied from DC voltage 
detector 11 is less than the reference DC voltage level 
represents that the broadcast signal received from antenna 1 
is the signal of a weak electric field. 

Here, the microcoinputer 7 is the reference signal for 
checkmg the abnormality of die broadcast state and can use 
the level of the video signal supplied frx>m IF signal pro- 
cessing portion 3 without modification instead of using the 
level of the AGC signal of the AGC portion 5. 

3^ After the judging process is finished, discriminator 12 
outputs the OSD control signal to character information 
generating portion 8, to indicate that at the time of judging, 
at least one of two judged results is abnormal. 
Here, the OSD control signal may include a color desig- 

4Q nation signal, a position designation signal, and a blanking 
control signal to blank the video signal with regard to the 
portion on which the OSD character is displayed. 

The character information generating portion 8 generates 
the OSD character indicating that the broadcast state is 

45 abnormal by receiving the OSD control signal with regard to 
the diagnostic information of the broadcast state supplied 
from microcomputer 7, and then combining the OSD char- 
acter with the signal suppUed from chroma signal processing 
portion 4, and displaying the combined signal on display 

50 portion 9 as a composite image signaL 

Accordingly, the user can see easily by the OSD infor- 
mation displayed on display portion 9 that the noise is 
generated on the screen, because the broadcast state is 
abnonnal, not because of trouble associated with the tde- 

55 vision. 

As described above, the present invention d^ects the 
AGC signal and the horizontal sync signal of the broadcast 
signal, and compares the number of the horizontal sync 
signal and the DC voltage level with each reference value 

60 respectively, so that there are advantages in tiiat the user can 
easily see the cause of the noise generated on the screen by 
displaying on the screen the OSD diameter showing the 
abnormality of the broadcast state if the compared values are 
different from each other. 

65 What is datmed: 

1. A broadcast state self-^liagnostic apparatus for use in an 
apparatus for receiving a broadcast signal conj^slng: 
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tuning means for outputting an intemiediate frequency 
signal by tuning a broadcast signal of an extanally 
input radio frequency to a signal of a desired broadcast 
channel: 

first detecting means for detecting (he level of a video ^ 
signal from the intermediate frequency signal supplied 
from the tuning means; 

second detecting means for detecting a horizontal sync 
signal from the intermediate frequency signal supplied 
by the tuning means; 

control means for con[Q)aring the level of the detected 
video signal and the detected horizontal sync signal 
with reference values, said control means outputting a 
control signal based upon the compared result; and 

character infonnation generating means for generating 
charact^ information according to the control signal, 
said character infonnation generating means indicating 
tuned broadcast signal is abnonnal when said radio 
level signal and said sync signal are below a respective 20 
reference value, and allowing for display of the gen- 
erated character information; and 

automatic gain control signal means for generating an 
automatic gain control signal according to the level of 
said video signal for maintaining the level of said 25 
detected video signal at a unifoim level and supplying 
said automatic gain control signal to said control means 
and wherein said control means con^jares die auto- 
matic gain control signal to a reference signal to 
determine whether the mned signal is abnormal. 30 

2. A broadcast state self-diagnostic apparatus according to 
daim 1, wherein said control means further comprises: 

means for counting a number of pulses associated with 
said detected horizontal sync signal; 

. 35 
means for converting said generated automatic gain con- 
trol signal into a digital signal; 
means for detecting the level of the converted digital 

automatic gain control signal; and 
discriminating means for generating said control signal to 40 
indicate whether or not the broadcast state is normal by 
comparing the numba of pulses the horizontal sync 
signal supplied from said counting means with a nxaor 
ber of pulses associated with a reference horizontal 
sync signal, and conq>aring the level of the automatic 45 
gain control signal supplied from said level detecting 
means with a reference automatic gain control signal 
level. 

3. A broadcast state self diagnostic method for diagnosing 

a state of a broadcast signal by tuning an externally supplied 50 
broadcast signal, and receiving a video signal of a desired 
channel, said method comprising the steps of: 
detecting a horizontal sync signal from said video signal; 
conq>aiing the number of pulses associated with said 
detected hcdzontal sync signal with the nmnber of 
pidses associated with a reference horizontal sync 
signal; 

detecting the level of said video signal; 
comparing said detected video level with a reference ^ 
level; 

generating a control signal if the result from either of said 
comparisons indicates a <ti£ferenoe; 

generating character information showing an abnormal 
state of the broadcast signal based upon said control 65 
signal, and displaying said generated character infor- 
mation; 
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wherein said video signal level detecting the step further 
conqirises: 

generating an automatic gain control signal based upon 
the level of said video signal in order to maintain the 
level of said video signal at a unifomi amount; and 

detecting a direct current level of said automatic gain 
control signal 

4. A broadcast state self-diagnostic method for diagnosing 
a state of a tooadcast signal that includes tuning an exter- 
nally applied broadcast signal and generating an intermedi- 
ate frequency video signal therefrom, said method further 
comprising: 

detecting both a horizontal sync signal and an automatic 
gain control signal from said video signal; 

con:q}aring both said detected horizontal sync signal and 
said automatic gain control signal with respective ref- 
erence signals associated therewith; 

providing a control signal based upon said comparison to 
control generation of character information, said char- 
acter infonnation indicating whether or not said broad- 
cast state is abnormal. 

5. A broadcast state self-diagnostic apparatus for use in an 
apparatus for receiving a broadcast signal conqirising: 

tuning means for outputting an intermediate frequency 
signal by tuning a broadcast signal of an externally 
input radio frequency to a signal of a desired broadcast 
channel; 

first detecting means for detecting the level of a video 
signal from the intermediate frequency signal supplied 
from the tuning means; 

second detecting means for detecting a hcnizontal sync 
signal from the intermediate frequency signal supplied 
from the tuning means; 

control means for comparing at least one of: the level of 
the detected video signal and the detected horizontal 
sync signal with one or more reference values, said 
control means ou^utting a control signal based upon 
the compared result; and 

character information generating means for generating 
character information according to the control signal, 
said character information generating means indicating 
tuned broadcast signal is abnormal when at least one of 
said radio level signal and said sync signal is below a 
respective reference value, and allowing for display of 
the generated character information; and 

automatic gain control signal means for generating an 
automatic gain control signal according to the level of 
said video signal for maintaining the level of said 
detected video signal at a uniform level and supplying 
said automatic gain control signal to said control 
means, and wherein said control means compares the 
automatic gain control signal to a reference value and 
detennines that the tuned signal is abnonnal when at 
least one of said radio level, sync signal, and automatic 
gain control is below their respective reference values. 

6. A broadcast state self-diagnostic apparatus according to 
claim 5, wherein said control means further comprising: 

Means for counting a number of pulses associated with 
said detected horizontal sync signal; 

means for converting said generated automatic gain con- 
trol signal into a digital signal; 

means for. detecting the level of the converted digital 
automatic gain control signal; and 

discriminating means for generating said control signal to 
indicate whether or not the broadcast state is normal by 
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comparing the number of pulses the horizoatal sync gain control signal supplied from said level detecting 

signal supplied from said counting means with a num- means with a reference automatic gain control signal 

ber of pulses associated with a reference hodzontal leveL 
sync signal, and comparing the level of the automatic 
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